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£*.7^É- 



ff-^OLTP(Online Transaction Processing) ft if^BWr &ftW£&< ÍJffl ^tlX^ tz ntlh<DWi 

/vfmm, mmm^mxny^ yy u-^tmm^ risc ^ntytœ*^ * y -es^u/c 

Wffí3íi5J;5K:4ot§fc, a^f— hfýy ^IK^, ^-^^a^, á-^ý^^lSfT*^ 

^Ý»fJl?feóo#*Wl-tt>^lll?©rH^II^(AWa>SS^if) fe N IDC(InternetDataCenter) 

-^ASP(Application Service Provider) t Pfiíílð AHMffrft WW. V y — XfcTV hV- i^^étl 

v-Yy<yy^yy-^y h^^—^icff^ti^i. ?Ki£ót^±hiv6 

^SfíW^Eti^oJ; 5**tai-^> y*n-hy<yh^yy-*y h^fttlLfct-^WfA 



i. w%(DBMtBm 



y-u-Y;<l/Y^y?-*y L0#íf ©f-/^^x^í^^jTM£í-ov^-C%írf ó ^ ^-T 



y H-Jgf%£íl/cf-/^iV^V^-^:y LV6^®*(7)M*£?Íll^HfP^3SM^Ma-C^ór i 
^■MM^hó -fy^-^y LcDf 5 &£iífc#(^^tL/c^;y L ?-^-CfáTfeÝ(?)J|#£TÍJ-C^ 

y £ ðSflt^ ^íið © h > r © J; 5 íí^IIt- ^^xf A £#ílg-C£ 3 <Z) fá r" < -^©^H(Z)^.-C 
feÓ/cfe-CfcÓj LVL, ->^xA^^^-f-tlfíÝ©{fffit4ít-^l-ÍST-ró £fc, r.(7) 
fÍ(D-^-/^^x^tt24H^Í»£g*£tlóo L/c^oT, fct^^^^^L-Cfc->^rAtt 

t/c, f-/^^f-A^«tg{lrfíi(V Ý©i3;gffi®fe^:^<*óo rtU-*JÆ-f ð/c&Lr, :/ 
v— K£P¥fí*i5/h£&£4£fc CPU, ^!V rV^^^icL-C, z<d?u~ K£iS^f-#Ít 

m^-r^ij^mm^nx\^ lvl, r©^, is¥s©ís^i^ ms^ií^í^óív^ 

LtV^^sW /t^H-CíV Vn- K/^V K-f^^— ^y hB^(Df--/'<->^7 1 ^t Lt, #§£ 
©Vl-- KVbJfj^£ÍXÓ±JgfÍf-/^#;V ^W^^-C(^^-f ^71/- A, Unix f- a^* 
xA&^<A|i3i§T-JgoT#fc&W£fiJffl^ 
{gMS^£W2eiflí§©^-^V bi-fóo £/V n © f 5 ftiSíf Ít, (SillAt^t V- 



2. SIt¥!i<DðF3Efi£m 

2.1 íff^x^vo.-;ua 

s*t+ m^i-tafí l/cw^ f v 5 



-A-£Tí 
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M 13 ^g 



M 14 if& 



W 15 ¥1 



¥$ 16 ¥/: 



M 17 ¥JS 



íS{aj|fi&rV-K 



MfÉfT 



tíf^-wfa 



&& 



IIStfK 



^SMIS(cpu) 



fíÆ-fMffi 



2 &ÍW 



Sfr& 






l/ % x. V — -> 3 



Jr^ih 



^{fíl-iíM/e 



ttífl 
tfcfí Mi' 



Bffffi 



mmm 



mm 



2.2 æ^&ím^ 

[«13«] 



-^ta (Dtbti^w^tfe £ xim^ 



tlSLfc. £fc, 3ífVf^I n n p^|JÍ)fc^7X^^fAi^^t, ÝWfffltt^íÍ 

ÍTLtf^W^ffl^/ftí^íé^SrSlV^^JtlSE-t-S. ^^7X^(7)f+»^^-C#Íc^(7)J#^^ 
^Æl, ftJ&féM £•**££ tKX-iX, ff^Mm^ffStt^J:^, ??x?i/XT&<D^~ 
K ? =c r <7){f jféttSr |íij_h £ * ó - £ ð* -c # 5 . 
®y~u- ]^z^^A£2MBMM2>MÆMMMMÍÍ2 ^ 



-Y ^^ t'ÍSfFl#'S^(7)^^fiT í -f y^ ©PWH #)$"?, RAID(Redundant Arrays of Independe 
nt disks)(DU^^^^'\±m^UWhfc^.^m^mýj^X.ó^ t&tilfi L/c. 80%© 7*—:? 
r ^Lrx^20%(D«ÍCft^-f ó{KÆ<7)fc t-Cií, itJ'MrU ^M-Y ^ v^ t LT{£5 

crir-C, ^fife/ci9(7)m#'Sfj^i/3icíj:p^Scr >^-c#, ±í§*J;tV ^ t iíttfgxU * 
^-CPf/ÍRAID^tÍ^-rs^^-C^ btfl:7JmS?rWx.btiðcr t^t>t^tz. 



u 



©7'V- Kt-^^fi^jlÍ? ? y h7j— J*<D 

®, ®<Dm2Z*ng&Mftir%y°ýy Y7*—J*b LX, CPU<75//TSJt, ?4*9<d 

& j $>mný3te¥(Dmfé, ^i^v- K^wK^a^fÆ^" K^fó^^fg/scpuT/v- 

KfcMISLfc. £/c, CPU^'u— KöÍlSA/ít'ofÍ^ífíí 5 ^-vL^ > h:/>- K 

b&t>1tXfflmLti. 7fob&M^Í^t, \9^V^7y7 2iS\Z.200^(D<Zm7v-Yfrh 

ns$£tió?7x?>'XTJ±%mML, ±.m®, ®(Dm^mmLtc. 



[¥f£l4¥&] 

CD FfHffI&TV-K^-/^>7^T^(D^7mil§ 

Bf ¥JtIiA L/c 200 -&<D7 V- Yfrhm^ ^ti&Jr-U- y V y—s* (7 7— Kf— ^) ^JfJ V ^T, 

^ts^stf t ^n ? : ?j»mmmM<DW9im%&ft o/c rn^mzn, œ tv- vmm&n 5 * 

%&KW£ikt&.1rZ£Mmff/£&8:tt<Dlft9i, (3)lfflfiy7 K^ Æ TSrrí-LT&5^ 



WSMOIi^, (4) i:i©v? a7&?7 77 -^fAtÍÍJ; < Hff-f 5;f-7J'- y^^a T'^ 
yfn -/Vfjtífí , (5) 7" l— Kif-^OT-árf 1 ^ f"^ &fé;ð» L/C V7^x T £HI§-f ó/C *© 

œ©PÆ^^ffofc 

m^Ltc^-ýf-yy-f— ^±ic N 7 7- ^fD^^U^ULXMWm^^mxit 7 7- K 

^ y -T°$*ó n t \z. j; 19 tgnMti-zttZMm l/c 

(1) €1S77 

^O^l/- K/ð^íífeSv'^xA^^'fkSWi Lt, Linux ©y7^7x7tX-<7K 
M£fffV\ Tf K/H77l^y-K(fJfffiW}7^7<-<\ KéiíTi&Mft ££(-!) i? a -At5 
€^77 > * x A £ MIS L /c 

(2) iöwíi#^m 
nffH#i7®]^ícáÉ?[jit^^M-rs hpc ^nMWMmm^mmLtco yxrActstfcfc 

LAM/MPI i7^gL7L ÝUL SflTTy /r-$/3 ^(Webf--/^ W M/-77^ HPC) jffl 
T<DfjfKfJt!iE£ífo/C 

D SifB • sttfl&d' \^f^ k^f^ 



4"¥ftf*, 7^M*7V-Kf— ^^#^-T5 7cfe(D 10 dfáftfy h^-f-^y FX^-^ff;/ 
T°(7)f£ff£^TL, fiSjgfcHÍí&Lfco ^f yffy/lá 12f@<7) 10 ^bfy W— íf^y Kf°- 
h^ffL, iS5^> K^iC^P^T#7ti7Ífil/T^T(77/cfe(7 s 7/ 1— Kf— '*^ f>7< * (D#|^{C# 
TtLigLTV^So */c, *7f 7ffí/yWfófcfe©If«*-Kt»Píl77-^7i7© 
fíff^ífo/c Mi7, ^A^IB^^^ÆL-CV^StttÍ^tJS© 10 «f'y K^-if^y h7<T 
^f-f-^^iCjf^SrT/LLTV^S, EnhancedXAUI-^ P(7\T7< K T y /CDWÍM&'fí V\ Ígt 20 
mfgCD^IÍT — TLviSrÍK^-f SL t {C^ L/C JKZ) 10 -v^P&fé&fí, iffffi&TÉ^v^ — /l" 
Sr^t>-fi-tt^^©^^tli5l55Æ)-C\ T^ftfl^T'l— Kff-/^^ 7*^ £gc{ffifc#f|g-f ó L t 
^Bffli^So t/c, L(7)fm^m^ixS*LTH^^brceXAUW7'n^T7< KTí/TíDfSff^^T 

L/c M¥mz.^<DW{mn 5. 



[¥j3cl5¥Jt] 

®y'v- Kf— ^(DmísMít 

fflN Ýílb^7ÉÍ-M^^atÉfg^#btLó £ 5i-Webf— ^7^1)^">3 ^1f-^fc£ð 
fð^tlltðll^ Mtt&ÆCt^fA->^ ^~> 3 ^(c J; (9 if— /WííÍcd/n- K^ 



^- K'-f— /^c/) W^^M L, tf «Mcd g mik%n 5 :/ i^ 



K^-tS-SÍSwMIS • fitff^ 



^ÍIcDÍfiff^mfJ • iS-ífffœ^W^ (7)^-7 7 h7i-Á^iÓ7>-Kt^^rA©7- 
-¥-r7-f--ttí£ff hfSff^ffV^ XrMLCfcó CPU7V- K\ -rV 77:7V- K\ x^fyfTV-K 

*3«j;t^ ríib^ífií-rs^-t-^^f^L, M^ífofc ;£-7v- Kf— ;«D±?mMi^ m 

mm^'i/- Ki-J;S^7-Ti.tffi5c»ÉöSiIWi:Pft4(7)^-h, * 7 K cpu b&mttféWt'LftmW 



^a^iJfP^HLTtf, fiJffi#cDfiJ{?ttfai:£gW(;\ {5ftc/vVfV7xi,£flJ/fJ-f-Ó 7 V- 
Ay-^ö^/ii'ölKíl^ÍTofe, g#é^#5fíthx-^(Z)5f#J^^"fgi--f'S3^/^-7 
^ilL-Cft, ^^V-7ia^-bif-C^iJÆ1-6g#'t#7>f:7^^-7y £HB§Lfc ^&féK* 
^7>- K£JfJWcft^T:7°y 7-— >a yiiilUtfí, ttf£»fa_hh^lfiElll^ífV\ 7 7770S 

hiiítL-t É#ð^i^#T7°y 7-— >a isx-mm-rz-fu- kt— /^^mipl, jswp^gc/t^ 
) mtm • ifisfsigg^ >7^mmii 



10 *cý3\?y K^-ff^j/ F7f yffy7'©fFie*»t ðc*l:, iSfftfg 10 -^7 n 
(Enhanced XAUI "^7 P) Srífife LT, i-JJí^fffW Lfc'14 fg^JK^ 10 ^bfy W — f^ y 
K7^ ^-f-yTcDftiL M£ffV\ 10 áf'ffbfy h4—fr**y h<Dfé-%r%Mtfcfr—-7MZ.£. <9 

25m%mrmmmMó z. t %mmLtz t/c, 7^ ^©flstikuífHÉ 9 c-nbt-H-s r t &ml 

fc rfLi^f 19, ^m*7V-Kif-^^^S^og^^ic-B^-f-5fcfe(D^^^=i^7 K^ 
x^s/^^5/-7°c7)|S^^ii±#-c^fc-tj^5öLfco KMAW^^y- FiÍi-ILtiá, ±ffl&*y 

h 9-y-cDmmm, mmm±^ <d y %s< y -ms^is Lxfffi^tf o/c 



[TO16¥Æ1 

^¥Jt(fBf¥Si-§l^l%-#, ^tffS-ffim^mfjSrHm-rS7 7s/ K^^-A^LT, Hf£S'j7* 
V— K"Ctfjj£-f S->7xAc7)|f|§áoJ; t/H!ÍíM£ífo7c CPU7V- Ki-SIL-tif, ^/^7 7 
#£ CPU 7*1— K<Z)fí{^f5j;t/^5ICPU 7V- Kc/)f±tItJ?ff Srff ofc D fípgfftJjtf f 3 cD7*l— K<Z) 
«^ffv^i-ÆLfcmf7^JfP^^Tfgh-tór^-t\ 7^y--f-^7cDÉöJt^]Ji^M^m77{k(-M 

•sfc, fifgs'j^v-K^if7 hu- ^mm<Dm^n^fc ^fiif, /-eyfi/-K^yf7 k 

Xfá^ Lt loo^ft^ M— v^-t^T^tJIÆS:! tt\ Í53S&7 K V— ^fÍfg^Hm-fð 
fötf-Cfcóo l^'77'Ls/ h^-y-^y hXtöS.fá&LfzmWi^x-TJ±X&m%mféLfzb^6, 7 



y^AU- KS£*fLT7500 iops(30 MB/sec) ©'|4|M^#btLfc 

y^ri-y ^mK&tf & ^- v <y ^r (d^m ■ mfé&^^~- h-fómm, *5±tjLx^ s/^tv-kst 

!be<jfc:æJE1-5fl!tl&ll!3íLfco £bi-> t-^^-WfÁ-^TOiííIliU, / 
-K-hTfJjíf=LTV^TTy T-Ta y &Z <DW}ft&$tX* h Z OS r il^ðfel/ - K^iM)£ 

-tfó-^TTv— í/3 ^œ^fijfflL-c, i/xý L J*<DM% < wm&ft?mf&mmmm*ffl%L, mmm 

y'v— KT^TAirTÝ^fMf^ftfSL/r 

D IMS • ra^yj^^t- ^vt h9^T<pm^fflm 

y-y79 0S(Phantom)^KLTf4, iS5ít ÍCttfÍfg i LT, fl/ - Kfcfé ^MltT'Pt^ 

^#it L/cJf^T t , f— tr* Srii^-r 5 n t ^ Bjfg t fc 5 ttHt&IB$B L/c c\ ©#Éfflf«1f— tr^ 

^#íftLTV^óy-KSr í ffay-Kí-§]'9#^óri-eilS$^TÍB^, LfU^J;^ ^m^jtt^ 

« LooífíltÉ£fa-h£*ó n t #-?# ð 

^-^-^//^-/^©^rÆtt^fiEO/cfe^^lSLTV^ðtÉ^Tyy /r-^g ^HLTií, rti 

áTttfg^ h/^y^ ^.íotv^t^^í'^JftL «t >3fM&&:£##tfcð s ?T*.5 «t 5£3fe 

SLt */T «(7)^iÍt-Ó^m^*SrlS^^*ð3É?iJ^^SmWIIfg^^L/c 

7Íir^-ffíiLt #(-, T°nirs/^(TV-K)Srtiah{5Æ&(7)2Pg)ÍT«b^, 7°xx*y 

*r<Dumtf)te&'<w^&mm-r% ^t\^x*), ^^wx^m^fmmn^ik^m^t^ 
y o u^/yMm : mm<Dyu-Ms9-^^mLxi^ ^^xKmmLtifflmMMy y- j*v— 

^S^-JXic, TV- Kf— s<fi}l7<DTy°V T-Ta T^mWt^ft t" ð /cftfTTfiJJTjatöí LT a 



TCDJ 



l^) £SB§ L/T £/c, ±*^a T^5Ö^W^^íft-S/cfe(7)flJfflKff (^g TfJWlfg) 



troföW^&Sifc&é? É>fc3SJg&iá\ Hffll--</K7)iÍ}li-rð/cfe(DB^#^ífeL/c 

^aTítiJWÍfgi^HLTÖ, ff/ctiT mVyay*t LT MPI SrflJJi L/cTn ^ý A^g T&A 
-rð/cfe(737±|i^(MPi x-/ a y H§rJJfJ^L/c mpi i-^y MiHff t-i&^/í/- Krofflfe 
{*• ^TaTJSA- ÖJt^ff 5 ctt, TaTífiJWÍfg^^iifc/c/i^-oíD^aTTfeÓ^^J; o 
t-f^ÍSÍ 5 * /c, -Jf (D^íf T»(7V^ :y ^^^ 

^TiÉ^i-W^^aT^HiJ^t-ó^aTíT^^D^M^IISLfco $btT Hffl^;i/®y-/i/ 
£-f 5/cfti^ #HfST(DíL/7^ s/T-^^Hf^fMr^ML^ffo/c. 

•^rAfiy7 f^TClglLTCL TV- KT^T/^(73f--/'<7 -Mfj35c í F ffajÍfg, f— /^ 
T-/v^L^^Tf-^£f-L^t::iBJjp-f-5fÍf^ £3j;tf1f-^«£Jt£nL, $rJ$L/c1f-^ 
/)^^-<Tf-^t-T-hTT^^^Sftð<jt-§J#x_, f-t^Srll^t-óÉfijy /7/^yfifg(Dfí 
{f-ff«ML/c 
D ffitítB • ífjJf §CT T^ g_^ ? h (7)^% 

±fItf/£TV-Kf-^£fff£-f 5/cfcCD 10 3cU\fy Y^-y-^y V 7^( y^-^- yy°(Dffl%& 

^¥Jti-§i^^^ML/c ^mm^ÉLfflm^ti^ yy'it^-Mii, mmmím<Dýzmtemm 
mMb%nýjik%m<3it&.&]föi<DX'( v^-fyy'mm • wt • nm%n^tc m©^, jbjjp 
jifg^isff if*3 19 tiíft5 n i brmmýj^ 3o%sk±.ftm&inx^z> n <t srHfiL/c £ lít 

M{tt:yTc7)lJífft-^L, «(-fL-< 2 JfiÆ<^t4fg/íT-árT^^-tcDX«ffÍ, 10 =¥ 



ýfvry h • i/ ] jT/vfcm&^ímt-róMm£wm%(D^x b^yy°mtY%ft^tz 

Tf/U ixmá^ y?=i*ý b\^£%MMmís&Mmi- 5fc*. tcp/ipcdTp ^/^io : 



5fc 



ÓVMÍ— U&*7- b CPU^b NIC tlCJryu— K1~ 5 TOE (TCP Offload Engine) CDHíg^SÍ^Jt 

ffíU ^ s/-fc-v>cD:nt -£ÍiJ«-f 377« FPGA _fiaí{fHKL/c Mcd^H, ^ s/i?-ifi£ 
gffoS^M^iö^L-CV^S^t, K^ít^CPUÍjgOT^M^U Híf^/v— Ts/ h^ft±L 
TV^ri^íiíflLTU 



[¥^17¥JI1 
G) FflJtf §1 



^MÆ^MMJ^^zy L^-A^g^sp^ 



*¥Jtö, mítm • MM7f£Hm-f 5T9 y h7*-A t LT, ^St-MIS LfcllS'i/ 
l— K0>3fe&&fTfto£ o Jlí^iTifU CPUTV- Ki^LTttJfit-f ð^^V^rf^Sjft 
ÆÖfPlItf S- f t) , TV- Kf— ^oM^®7J1^tf^?tÆUÆ ^f yf-fv— Kí-HLTíJ:, 

^sitíScfctfflíK- Mffli)^ff5 ^ i ia ^ rmmmm^mmLt^ tat, mmmf 
w-k^kt^ b u-i>mm<Dnmm\z-?MLx , MM^títm^níL^^^tciö, wz&wz* 

^^xi^f£cD^J#PMf (;t-#'^s/í7 • -^rA • í/iTltlLTÖ^ -£"<7»^-^f^# 
^ÍÍL, m77-^f|ft^v/-t-í/CDMi^ÍÉ^5^"fgtÉ^fcÓÍ^, ár-Y^í/^í^t CPU TU- K 

<Dmýj(Dm^, m&wtmm&fty^£frhm(Dy^-yizmn/-b'&&m£^6(-?y fy-y 
3 y)ztiíj:v), mýj^mmmmm^vmí^-r^ s mmmm^m t mmmm l/c 



^-5,^t^^^5gfy7 Lf ^T^^T^cDjffg^iifcTU 
9y^9 OS(Phantom)i-PU-Cfá, 7 - K^f v 5 ^- !J ^^JHii- f ot7 r-f T y^—/V(DW 

&mn-t&mm$:?$m^tc ztitiMRmn*? b?-? tmm^^^y bv-y^m-r^^t 

ir.j;oT!i5jL£íiTv^ ^ti^mítmn/mxm'§mt(Dmm^iíf)^, s#iiiw7 i aíl 

TcDjgfflt5H^lSif/c 
T^tÍR&DTíJSfcgðLTíU 7^11^7)« i^f 5 Tnir^ ^7)1^77^7 yx<Dmt*Wi$)\zM 

m-r&mmt, ^mfwm^stcxy°n± y,<Dmm^± • ¥í?^^^M^^y y ^m^n ^m 

m&?ÆmL, S#tt77°y7-73 7Mt5n7/^7^lllL, TV-Kf— /^±T7»5 
a V— i/ 3 y\c J; 19 $;£ fcfltfg L /U 
Tn^'7^#IJffl^7)7^-A7-7i-SiKTiU ^S*Tl:|^Lfc7*W Kf— /^ftiTT) 

TTy ý--y 3 y^mM^mn-r ótitömmM^y 3 y"(D?^mnm) í^<- ^K, tvS^hT 
^íTj^ð^i^nfffó^fecDfijfflföff (^a ymmmm) &-£«\ mm^&m^n&\,timm 

#©DBft, iSJfcD{ffltí^%Jtb/cMffl^Mfg7)Hf#l|, JgJf^TfgttSríÆfc-fÓ/cfecD^^^ 
IlLfc 

v?a T$iJ#PJftf£i-S@LTíU Bf^STi^H^L/c^g f $iJ«Ifl§SrSid, ^JfflMt4£ft±£ 
■iLÓ/cft, JSDL tlíptk^cD^tJf;, Híf^Tfg^ y ff©/cfe©^x/V3-7y K(ojcsh)©H!3l§, M 
3SÍÍ7l/-A!7-^ t(Dmmmm(D?^%^ fcf TJT/f- Uf aT' ^fíj undo ^aT'^Mf^ 

^Ti^SJfJMMi-lf LTiU flf¥St-II^L/cf-/^T-/Mf«a«f^fJjf U 
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-y— s<y y—y^UMx'^^y^-y^-y^ Rxi^— s<y y—*mm\^T7°v *r~i/a y, i 
Y^v^T(Dmw.M\^n^m^^m^^mWii-t^^yy-y^-y^mm^t^o rtu^iu 

Lfc 

tt°v Jr-i/a yt^mmn^hó os ^ / m.m^xm<Dy~v\^mx'^m^4 yy-y 
3 ^ttm^ásv^r, vlan ^\m^t^m^-^nít(Di^t, m^^^y-yaymmmm^ 



W^m^mvtc ^mýJÍk&£mnm&b±*^VTyfö±<Dtcbb<DM1fe£i1]\}&ft^tc 10 áf' 
ýf\fy h4—y-^y h^4 5/fi^Lt^xfAi^f)(Df?fti*I^ítofc ^tií- J; t) TcÆfl 
1t-^<Di!5fÍÍCíU €m77«^Tí^-fó^>^3^ h^ io dfáfbTíx h^-f-^s/ h*>Ty^ 
<z>Hfflte£)c5!jLfc. Sl^v^r, J;i9íS5ttf£> ífM> iÍ5ft!(S^^«f— ^©fl||gSr^riBtÍ-S, 
Mft<Z) 10 áf' #' bf yh^f —y-^- y L X 4 y f-f- y 7\ ÍB «fc XI 10 áf' # bf y h ff ^-<Z) */ ]} T /yföm& 

nTf^t-róSttfg lo-vfvo&xcDmMistWr, mmm, mm^^n^y ^^ y^y7°a 

J;t/iS5ttf£ io v* n<Z)||íItí£ML/co a^Kj^íí, tf^ftPBHSWittöltÍ'ffc;*^ y?-\z.$k^X, 
l=f-y7°\Z.^^(D2\W&^- h(20/K- h) t 5fá<D'* y 7 T^m(2. 9 / ýfs*J h) SríR^L&flS 

tu «®Mf^ i^ftwí^m^iiía-fsi:*^ io ^bfy hit-^ro^yT/Hs 

ttf^n t mmwmm^n^ tc 
■&ft, jxm^yy^^-y h^iSífMff^^-rsfcfe, tcp/ipo^p ha/i/íiiw^fc 

SV^fÍ — IfUSr^^. h CPU frb NIC(Network Interface Card) _h \Z. ir 7 P — K"t" 5 T0E(TCP/IP 
Offload Engine) c7)|f|§£rB^Jti-3l tföt^ífi Lfc ^¥JtttBt¥JtFI§l§ Lfc TCP/IP ^7 P - 

Mmm-hMMLtc 



2.3 MH7B#lcfclt*^ð)M 

»fíW^E(7)^*í-ov^Tfi, -?B(«I 



■mít^tix^^óíK ^m<Dmmt l-c, kt^wll 



(a) rftfflC • 1&ffi%nýj&M$l1-Z)7 : 7 y h7* — J*<DW9lM3& 

zti^x\^mmytcmifem7" y- Y y- 7T j±<d^- Y y ^t , ^7TJ*^\Jf&mW-f67 7-J*y 

x/ML ^^©affl^tli^fiPL/cll^x-^Sr^flL, %}%&Wfflk1rZ 

(b) œíi • «ti*?rMt5y7 hy^Tcom^mm 
z\ti$--e\m&vitu*<D&.tii (^ýymmm, ^m\tmn, mmmm, *sj;t>\ ^lis 
^aÉ^ijyy l ^xrroiM^ mnmm, iffiticiiLT, liwifflin^PLfcit 

(c) iHŒtl • iS5íf $JK 7^3^^^©!^ 

TCÍIII^y'l— K-y— ^Sríi^-Tófcfc© 10 3rýf\?y W— r^y h^-f y^-^yT"©^ • fF 
fffi^»%L, 10 aftftfy h^— íM^ h &%m Lt—y 7T J±<D^RK\M ít, 10 ^tfbfy h^— ít^ 

y Y74 y^'DmmtKfatftcmizmm&mm-róo 



ii 



'■mít^fix^6 



3fltM*£7&ö>*!Hbf1-@ilcoi,NT 



3. m 

3.1 mmtm&b 

Zti$.-e\z.M&Lftfö%:%7Ífc, TfEcDMp B p«JÍfeTf5^L — gBfiIEfc 

(a) ^v-K^-z^ítfíMaffl^aw 

^fAfiy7M:, *«©^Tfcó ryv-K^-/^ít^ífílMfflMfMij £«.^JA 
T^ Sp B pftt5„ *fiy7 K(dJ; (9 , Íié©y^"Kf^(;tLT, V y~-x<DVommf&*iS. 
ÍJLfbL, 7u— Kf—/^*J-f ð OS-f ^-^cDfí^L ^^x-f ^*Mgtf>IEfl\ VLANfífé&ir&g 
fMLfðr.<LT\ í&H&Btfc:, ^-^^-#KTitÍf»^íl^^Mi-«^-fóri^#fgt-rðo 
tfc, y y-xif- \f^(DmU^Uitir^ztX\ bý7*^<Dm%.mm^BW%^MX%%3:y 

kl, hf ^fns^B#cD2iig^xíí5^^"fgi-fóo £bi-> wwitTy,í<, ^-f— tr*, n 

— y7 h ^iT^^(7)^/V-7 iÍi{ÍT-f-/^CD'eMfj!IJfP^^ ^X-f ^*S$C<7)|Stt £íf 5 r_bfrX 
^Sfcfc, ^WÍt^fÍ^éfL, í*WH^^^fcf c ^5^^/>^< t, TV- Kf>— ^cDÍ5 
{fM^affl^^Ifg^-fó 

(B) T— tf~y?i? a 7 =ty hn — 7 (OJC) 

ojc (f N y"v-Yf-s<fr]tfMLmTy°y fr—i/a yf^mWM (3tiM7 v— i^-^Ot-fsif zmtö 

*sa7*m$Tfflffl&ffi&, y y y Ki*^tf>±#:Jii::jiffl Ltifptfcs^ ojc ^jf^ó r t \z f >9 , * 

ÍCDv 5 3 T'<Z)J£A. v 5 3 7<D7 — y y u—mWil ÍBf íMrftfjiÐ'ffSSr GUI -<-^<Z)JS{f TÍÖMC: 

tr 5-t/ðS-CtSo OJCTff, féA-T57^*cDv?3 7l^tfj^#if-C«at^(-^S-róriá5-et5 

fefe, f^ 3 7<D-mnm^vMm^^f^y 3 ^©s&a^ íí£1^s-ít ^t #-?# s *fc, 

L?3 7*íD#f>t^:b-&cDlE3£^Ttófe& > #;^^ 

SA-rs-t^-etSo - <z> ojc iz j: ?l ^7M^-íf-f\ ^f ^^^^^-y^^-tf, fB£ftj&r7 

-^TP-fE3Æ^íf 5ri^-C^ðo fiJJWíf, »cD#aH-M7-K-C^fféifófcfc(Z)mffBl 
fg7°D^f i^ MS^LTATjx-^L *3f Tf^tiib<Dy°vy*ýA%b*<Dí. 5 i-Híf-f 5ð»$riB3£ 
Lfc Ojcxy V7b %m-f 5 /cif T\ fvSc7)ff ^^ 5 ^ w-^ 3 ^cDli 9 ig LHíf & if »{tHi-*3 
v^T, v^6v^5^J^ffiT^Æ-fðA#i-f ð#i^Í,ft*^ 3 7'gA^I»t 5 c ^ t, &fc<Djfe*£ 

=17, b%mmir%^btf-»ímbte%o 

(C) HPF(High-Performance Fortran) ^ ys^-i y 

HPF f*, T' l— Kf— ^fc ií©7>f^ * y MíliJ*T(7)f4^föíffff ílTif r7 7 ^ 7 MJPI i: "S £ Ó3É 
^Ij7/°n^7 5 ^^'"sMTfcóo BTTif HPFjtJtMÍé (http://www.hpf pc.org/) 7)5 ÝCDM • Jfit 
cDM^MifTV^Óo 

^f^* y ISÍfCfl- ÍlTif , íIÆíf 3ÉflJeMf <9 fc, Fortran -t 3 C <D 7 P ^ 7 A í> T 
MPI(Message Passing Interface) 7 -f 7*7 >j 5rPf t^ttii" 7/ Ö;;5 s ±S7f£ fcfbTV^ S D MPI Sf áfe^Jff ^il 

á^il&vHÉfÉ&Sltffil^ 7°D^'f 5^^'©Mtf^íSv^r b^mmb^tiX^^Óo 

TMr" (T/t) if77°n^'7/5 ^^©Mttt^tfttfb^fSv^-</VTMAÍé-1f5 HPF fl=iy/^ 
7Tábð M^-Kif MPI 7^7'7l) ^E^ÆLTa{f&ti5 ÍV^5#ítSr^ocDT\ MPI :7°n 
^"f J***E$tfrZ>y~-;vt Ltfffltðl ^L#f£TfcÓ hpf JtMSé^Jt^-fð hpf/ja ftjit 
Srif tK- L-f Ó7f £\ /V-ycDÉffáÉ^iJ'íkSr^oTfslí^yn^'f 5 l/^ft^h^ Síf ^9^\\7t St fe 
»ftJf^£T\ flJ)l#©^^V--</K7í5lL7f fE3£^#f£Tfcó Sf£W^cJI^±;f ÖftTf ^- K 



«föíffi-f !9 , HPF cD$ií±t-f SÍSílTsx-^Tf ÍfeffiSiJí^LTfciSiV^tM^#f>íx5 t 
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(D) 10 Tff fcf yb/f -±T 7 h 7 ± y TT y 7° 
Íft##jCQ 10 =¥#±"7 h±— ±T7 h 12*°- h <D 1 ^fy-f^A 7TTfe!T Í^OJ; 5*#ft^^"L 



TW 



12 f@CD 10 *?ýj}fy W — TT7 h±— bSr \*5-yf dJ-yf^rJ X : 256 TTT U ^ — h/l/) 
Tv^LkcDMtD^yT'n^v- 1, Ttrb^fe^TÓTgT^SÍ^WIKfiJÆLT, ii5fl± 

tlt*#*°- h©it^r^^-y £T7:7-k(-ll?l"f ðÍf/c&TSlfMulti-port Stream Memory) }£ i 

(9, ío^áfbry w-f-^v r-±°-h i2f@^> B^mLb^^^(D2^(Dmí^mm^mn 

T^3 240 *rýf\íy h##(Z)ff V^/^^ K*I^H5IL/c 

PJ^L/c^Tv h^MV^iiMBtPnJTTlTfliJT^STftT, #^^y (DffLV^vTT^-y vt 

<D4ft<D 1 JTT"TL/Co 



3. 2 »£ffi»££ftáfcl::áStt<5*JIÖ>ft11-3(f 

^tt^lÉÍMÍ^TfeS, ±jt^-T'[f|i7© IT í/^fA^t^tðlp'pt LTfÍE-^ítTV' 



3.3 9 

TÍE 
(A) 

6 

(B) 

6 

(0 

i-L 

fT 

(D) 



;JK<bttttia 

l- í&ÆÆÆ £ ;fa ó *|g Tf£ £ ^To 
TV- Kf— /^itffffffiöSfflWaM 

i±fi«éT± T7-7 Y7*-^mm»n 

T— T~ y 9 ls a ~ý =i y h n — 7 

i±f!f*S;éT± V7bí;xTfW 

HPF 3 VvW 7 

í±af*í*:éT± yy j-7x/$w 

10 áf^' bf 7 r -Y — T^ 7 r 7. -f 7 ff y ~f 

i±fli*5£;éT± m±T>^^«« 



3.4 mmti/i- i j*tx'TV3.-)\, 

TIBO^ 7- vT — /VT^IítfkSrTÆ LT V ^ 5 

(a) tv- Kf— /^itffftsiiffltaw 

2004 T 2 if TMp n pfkf^o 

(B) ir— ff=- y? i/3-ý^l/ r-n — 7 

2004T8/^TMp n pfkí^o 

(c) hpf =2 v/-°^f 7 

2007 T 4 if «^i-Mp B pfkTÆo 
(D) 10 TT tf y h ± -TT 7 h ^ -f 7 ff 7 T 

2005 T 10 M TMp B pfki^o 
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5.1 sraXflll 
(a) mm%m.(T)^-(r>Wi^ 





HmíC^á 




íflBMa^éfra^CfÉ : =<yt ^-7--í y^v^T-MACS) 




#> ^~^> 
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Vol.44, pp. 89~100 N 2003-08 


1 


M£ 




&m i«, #£* to, jhi? m 




Bfil 




s±i§«é%t 




M^ 




g#r3^t°^-X^y^í-^it/cHPC^itljé^#57 v m«+I 




IraíC^á 




íf#Ma^éf^3tlí : ^i/fc^-TV^V^X-MACS) 
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Vol.46 No. SIG 12(ACS 11), pp. 245-254, 2005-08 
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^#^ 




i^¥ m, í&jk ieu, mm m 
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s±a«#a 
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IflÆv'XfA Phantom d&ÍTáif "^Æl'fcyTí^lí^ 



5.2 ^#f§H 

(a) ftftflFRJia>ft-0«é 




{ffij t- lli - 5 Í7 — 7 í/ 3 y -7° (HOKKE-2002) 

2002 ¥ 3 iJ 7 

í£¥ M, Jtlf Bg, *ft J*IIJ 

, s±ii%S;é%t(f^5:±ö«5í:é%te±iiW^fJf) 
HPCfai7±JJWÍ7 7^^Ti^:föi7ó€m7WJtf£»llS 
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2003 4^5 M 30 
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s±il«é%t 



^éí 



mm^mm 



m - 



mvftBk/mMí&m^m-tó^-^-y-ti/a ^(swopp 2003) 

2003^8 fl50 

$£* TO, fe v Jg iEJHfi, JHIf Bg 

s±n«ác%t 
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Fujitsu Laboratories of America, Inc. 

A Single-Chip lOGbps Ethernet Switch for New Generation of 
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*i @±il«éf± *2 #c5£étfcm±iIfflSEifr 
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15 



¥££ 



m 
m 
m 



i^mm 



The sixth International Symposium on High Performance 
Computing (ISHPC-VI) 
2005^9 JJ70 

©±ii«ác%t 

Mapping Normalization Technique on the HPF Compiler fhpf 
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6. 
6.1 
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m&^i-ómm(Dm%mm&ft^\^^^^mmwm^fc^xEm^Ty°v y-y 3 y©^n 

ic J: •? íSff ffiÆ^HSgtfí ©B93§, y* i— KfóMW&ÍT 5 y 9 * * os (DUMítmm^ S. 5 ííff $ffk<7) 
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5.2 Abstract 

(a) Development of high reliable blade server svstem 

Research and development of changing parallel degree dynamically at the execution time as 
a method to raise the reliability of the large-scale system which consists of blades was done, and 
the system which fluctuates the number of processes of application autonomously according to a 
system status was developed. Moreover, research of the multiplex execution and majority system 
which performs the same processing by two or more clusters, and compares mutually the middle 
results and the last result of calculation, development of the technology which realizes high 
reliability by the dynamic system control using a virtual machine, research to realize high 
reliability by the virtualization function of the cluster OS which performs blade control, and 
development of the virtualization function of each blades , were carried out. As a platform which 
carries out these research items, the blade server (organic server) in which measurement of the 
die temperature of CPU, the surface temperature of a disk, power consumption, etc. and 
extension of an interface boards are possible was developed. 

In order to evaluate and raise the validity of this system, the performance evaluation 
between a blade server and a SMP server, and research and development of the application 
development environment for blade servers and practical application were also carried out. The 
development environmental framework for developing the software which uses the architecture 
of a blade server effectively and the distributed parallel code generation function which is put in 
a compiler that is a part of the development environmental framework were developed. Moreover, 
in order to verify a tool and the validity of the various functions, the dynamic job execution 
control technology (organic job controller) of performing a lot of jobs efficiently with a cluster 
system was developed. 

Furthermore, the functional blade, which specialized for each functions, such as CPU and a 
disk, was developed as technology for raising reliability more. Using the functional blades, the 
CPU blade which runs some programs, and the disk blade which stores data were separated, and 
the instant migration technology which moves the contents of one node to other node at the time 
of failure foreknowledge of a blade was developed. By the instant migration, since the contents of 
a memory indispensable for execution are moved first and the remaining contents of a memory 
are moved in the background, it seems to a user that the stop of execution is only for several 
seconds. This attained the availability more than 99.999% (annual stop time is about 5 minutes 
and 15 seconds) that is the goal of this research theme. 

(b) Development of low power consumption blade server svstem 

As power-saving technology of the system which consists of many blades, the power-saving 
system in which the node of an idol state is made to suspend positively and the resume is 
performed when required using the software suspension function of Linux was developed. With 
this technology power consumption can be reduced to one third of conventional systems 
depending on conditions. Moreover, as peak power control technology the blade with the 
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capacitor which can perform quick charge and discharge was developed. Although the power 
consumption of a CPU blade generally increased when the load to a system increased, the blade 
server which can process the increased load could be built by supplying the electric power 
accumulated in the capacitor to a CPU blade if needed, without increasing the electric power 
supplied to a system. 

About power-saving of a storage system, method to hold response time without performance 
degradation of RAID (Redundant Arrays of Independent Disks) by the layered confguration of a 
high performance disks and the highcapacity disk of low power were examined. Under 
assumption which 80% of data access concentrates on 20% of area, it turned out that the power 
consumption per capacity can be decreased to one third by using a high performance disk as cash. 
However, the budget reduction in the Heisei 15 fiscal year stopped research and development of 
the low power consumption technology by the layered confguration of the storage. 

(c) High-performance and high reliable interconnection 

A design and evaluation of the first version of the 10 gigabit Ethernet switch chip for 
constituting a large-scale blade server were completed. This switch chip has twelve 10 gigabit 
Ethernet ports, and, in addition to the high bandwidth, is very suitable for construction of a 
blade server or a cluster tahnks to the very low latency Then, design and evaluation of the 10 
gigabit Ethernet switch chip of the second version which strengthened the performance to this 
first version were performed. The enhanced XAUI (eXAUl) macro which can transmit lOGbps 
signal over a 25 m copper cable was developed and was included to the second version chip. By 
this chip, since connection between chassis can be performed without using expensive optical 
modules, it becomes possible to build a large-scale blade server and a large-scale cluster at 
reasonable cost. Furthermore, the design and the check of implementability of the third version 
chip with the transfer function of information of system malfunction were performed. 
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